Variations of hepatic cholesterol precursors during altered flows of endogenous and exogenous squalene in the rat.
Hepatic and serum levels of cholesterol precursors were analyzed in rats under basal (control) conditions and when cholesterol synthesis was activated by feeding 1% squalene or 5% cholestyramine. Exogenous squalene stimulated the activity of acyl-coenzyme A:cholesterol acyltransferase (ACAT) but strongly inhibited the activity of hydroxymethylglutaryl-coenzyme A (HMG-CoA) reductase; cholestyramine did not affect ACAT but increased HMG-CoA reductase several-fold, indicating enhanced production of endogenous squalene. Activation of cholesterol synthesis by the two methods markedly increased the hepatic and serum contents of cholesterol precursor sterols. However, the sterol profiles were clearly different. Thus, exogenous squalene raised most significantly (up to 109-fold) free and esterified methyl sterols, and less so (up to 2-fold) demethylated C27 sterols (desmosterol and cholestenols) and also esterified cholesterol. Activation of endogenous squalene production by cholestyramine was associated with a depletion of esterified cholesterol and by a marked, up to 8-fold, increase of the free demethylated sterol precursor levels, whereas the increase of methyl sterols, up to 5-fold, was less conspicuous than during the squalene feeding. The changes were mostly insignificant for esterified sterols. The altered serum sterol profiles were quite similar to those in liver. Serum cholestenols and especially their portion of total serum precursor sterols were closely correlated with the hepatic activity of HMG-CoA reductase.